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ABSTRACT : PROBLEM TO BE SOLVED: To make a horn antenna and a primary radiator small in size 
and light in weight without deteriorating performance. 

SOLUTION: A conical horn part 1 1 is provided at the point of a circular waveguide part 
11a, and a patch element 16 for a circulariy polarized wave formed on an antenna 
substrate 15 is arranged inside the part 1 la. The part 11a is terminated with a prescribed 
distance separated from the rear face of the element 16. Thus, it is possible to make the 
depth of a radiator case 10 short and to make the primary radiator small in size and light in 
weight. It is further possible to make the horn antenna and the primary radiator a 
wideband because the element 16 is terminated through an air layer. 
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ixT V ^ ^ ^ i: ^iff II: ^1, >T 

[ m^im 2] mimm yt friev s- .y t 

iikm.y^ yizi&if i^tixi^h z t trnm t -r -sfi^Ji i 
tmc^^^-yryy-i-^ 

m^ms] K§im<7)mm}^Mmizmm:^iri>nm^^ 
-ym'^mizim^ixfzFimm^'s^b . 
mnmmm.'s^i^f^mzmtii^^ j: o izmnmmi'w^ 
izmm^ix: -ec^sttu tti^mzpimi&mco^-i'y^m^ 
ti^m^ ^ixx^^^Tyr-trnwit. 
wiimjmii^m^^mm-th x -j \.z^(nw:mz^m'^ix 
hmz. fr®*''HirieRit*- y\zm^im^f ^ -y ^«t=-<^ 
'imt-hnmLmmWiL.x^m^ixhm^mih . 
mier y'f"tm9.}L\,zmm. $ ^xt , HuieRff^^is^*' '^c- 

fimj.^ixh. m^-ryn'irmm.h-mk.^i\.t:M2<7y 

m%^'^ ■•> ^m=f-x-^m^ixfzm^:fy\ mimmi&\3\mz 
io^^xmmi^m$ixxtii:n^ixhXd izitzzt^n 

[ii:^il!4 ] Buie*^ffi7--f ytmiiy^-y^m^ti^)-^ 
>'b-r>'^xV -y f->'^''2r^T e» -7 -yi-y V^mK Btrie 
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ilfi^ilTV^^-.*^ B SJ!cJii{iRli?S(z J: nmm^ixX 
i>^->, -S-wT-. CST>'x-Mi.'KTIi^i:SiHi}jfei:i'.) 



!(2) 001-168632 (P2001-168632A) 
2 oc7)iti^Ji;S^ *• SfiT" § i: 5 1 , RS* «0.*,^{aM 

-riztnf ^ K%mcm.;^.{m.^z^m ^ru. 

[000 3 3 C(7)J;'}^. BST>'v^-^t2fc(t4.R{i^ 

ElJCt^l >-C , — 1 0 0 (i.'l- 7 -fe y I- ^ <7 '1^ 7* 
<7&rs t V <7 7 R««^<7j.i».^.{4{llcid{l $ ii I. - 

J?:KI*S5T-^)-2.<. rc^.)— l O Ot^J; >0'<y7r:y 

Kmrnx-mw^^ixtzmm'^^m^ixx , 

m^^'r-x 1 1 0 i: rj > ^_x|fp 1 1 2 

■thnm^^-yUl 1 IJ&^lStfbiXTlr^^. 

-✓'SPl 1 im-{i. Rit:^->-g|51 1 IT'^fiL/iR 

1 8 ^ . <! c7)Rfi^ . m.mMw.^tm=i- 1 1 siof^-?)!: 

^'x 'J -y h:^ 1 2 1 ifim^ihixX\>-^h , 
[ 0 0 04 3 y h«^l 2 l(i. RM?Sfe • tti^fl^S: 

iO;V$rji3!i$-tt-g.-X U -y M 2 1 a*ifM§iXT*5 "9 , 
>C 'J y M 2 1 a SriijSL/cSafl^fiJcii-iif^SiXl. 
«?gS^gPl 1 9tc^A>^i|,.. C:(7)^ff^Sia^'i=g|51 1 
9 rt (Cti , R F 1 17 £73:^4^ izmfSS. $ ix^^ 7'C7 - 7' 
1 1 7 a//i¥7v$ixTioO - ^i7)7"a-7 i i 7a(cJ; 

>) mm.m&m.T^^j'^^m s ix , - c^j^nfi-^^v r f ais i 
1 7{cmtixtzm^^i ^j:^^i^msimmizm?.^ixi>x 
'I tc^' I. . ^fiff -^(i: B s nm t $ ix ^. t . 

'J izKi: 0 . i^/li^II]Ssgp^-^i i -^x mim<7:>mi&m^^rs 
m-imm^- (as - 1 f) iz^m^ixhtmz, mm^ 

ixx -d:mm 1 0 0 ix h X o <c I. . tail 

^iLtzBS- I Ffi-^(i. [5]f4>--7-/L'2-^M.-CBSf- 

[ 0 0 0 5 3 =5rfc, mimm's^> 1 1 9<of:^«{iSici!fts 

Ir-Mz^iOm'rhiximimir-.Xl 1 3(Cj;D*?-5ffi§ 
ixl), S7t. ra-7-1 1 7a(i;RFS<gl 1 7±(zr 

vyhy^^-ytlxmfS.^ixxn'o. ro-7'1 17 

ir-xi 1 0(c^ig$ix/c?Sr^{ctf7^$ixTra-7-l 
1 7 a:6>S§ff:J#jg^gP 1 1 9rt(Ciai5$ixTt^^-., 

ii^(c. ro-ri 1 7a>i«)g}*feiHigggi3t^tggg-r-5.*^ 

m7>f > A^JScltSSir-^T. 1 1 0 izmm-t^ Z t S:|3&±lf- 

2 0i}mm^y~xi i otztm^oixxi^ 
^'btc, RF^iRi 1 nzmtixfzmmr^^m^i 
moXo izmmuy-x 1 1 o izamy-xs^ 1 1 4 *>' 
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M 2 1 ai)mi-hi'itzx [I y hfgl 2 1 //ISIf^^fi.?-. 
■^{lii'^^< 1 1 3 d By.±M«L Tffit) $it^ C b iZKc 

RM?t^->a3i 1 1 tmmmi&'s^'i 1 9 
tc^jmiznmm ■ mmm-imt^m^ 1 1 s tx >j h 1 

2 1 a *ii§(t 'J -y 1 2 1 t ^t§(t^> J; (c 

1 0 0 Tii. mkn-^-y^ 1 1 1 c'J^ffi t , RfliS • IE 
laiiiS^m^^ 1 1 8 ij -y h« 1 2 1 t isklfi>fz 

[ 0 0 0 7 ] ^^T-, ^^^mm^i:^it^'^7^Zb^j: 

iSflt-r -6 ^ 1 5: S fi<J LT V > . 
[0008] 

c ^^m<07n-yT>7-i-it. nmyf^-y^^^^mz 
ikifi^ixfzPijm^'s^t . imimwi'^^cofHmzm 

ta-t^ J; '} iztmmmm'^mzmm^ix. ^(^mta ttz 
Si>mzmm^mcr).''^ y i-m^mm^nx ^-^^ r y^i- 

mm^ix^ mz , Bu®*>BuieRM;^- yiz^tsmB' ^• -y 
i:rf)i.t. H^^i^T>^^•:^aM±^cffM§i^•(:, mjte'<-y 

-Mctot^T, HutS^^m^-f > i:Hui^'^'•y^^1^t^0-'f > 

t'-:5''>',7,V y^>:/2r4T'< -e y^>';?#f5*', BUle*.^ 

[0009] Jiifigw-rjifiit-r-s-.:: t<7)T-g' i.*.^Bfl<?5 
-i-xmi+§5(± - mmi^MM.Aii.miznm $ rm^ 
- > gi3*>'^t3sici5(t -iiifc R?B#is^i=ai t . rnmmi^ 
'sm<7)p^mzmtii'r7^x -> izimmmm'^mzmm^ 
i'L. x(^)mtii i fz^mzpimi&m<^x'-<-y ^m^f-z^^mm.^ 
iiX\,^^,Ty'r-rmut . mBPimmifk'§^^:^m-t^ 
j^oiz-fcom^Azmm^ix^mz, mmi}miifHm^^— 
>'tciEstf flifie.' N* -y c7)f^H*> i-:>m^mm.mm txm 

« ? ii ^. ipiaig^ a t . mtZT y^i-&U±lzmf& $ i I 

T , mimmw<&'st' 'ornm^ iifzmii' n° -y -f-m^ izm 

^ $ ilT I ^ -5. 7 -f $ I. . HuifiT >'T^ 

ixfzmimi&mS^b ^mt. mtS.'^-y^m'f-X'^m^ixfz 

ft-§-*« . mmmm-mm^izto i -►-c jn^it^j^ nx mti 
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[0010] ^^BfllCiiKf. Rfl^^^fic-^ ^y<y 

^m^^nm^^-y^zf^K Pijmm'^f^izRmtixo 

<C Lf-<7jT-, Rfi?S$:ii:i?cfIjS(c^^m-r-i.#S^EB1- 
hfziib<7xx^-xi}W^mt^7^ . y^y-f-S^i: 
t '{iJS/iliglfilSSgp >: t $ ixfzTyr- 

i-mmtm2comwL±iz^ixWsmi^ixx^^^(ox'. 

Tt^-yry 'ri-crm'i'f S= $r.^ < -t l> C b f/^X $ h 
t;, -ftc-fk^ilTl^l. ^ i::^)^'bv^••y^*^*'/'^^&m^^5 

(r>-!\x-yryy-i-i±'\-m ■ mm.i\L-th:ibt)^X%hb^ 

i.z^'&m.it't^^bti'^x-^ . im-^-yry^^^mth 
-<mm^i,'m ■ mmit-th z bi)^'^ s b^iz^^ 

Sg-fk-r-i. C b *^'t-^ J; 'J izKch . =5r±5 . y ^^^Of^ 
®(i:F;f^SEgig||IS L T S ilT . v \- -y ^^i^of^S b 

m^^^^mii^^mb ^ixx^^htzu^. /'<-y^m=Fc^)m 

(4Rffi*2-jM^fi-r^ Zb^<X^ ^coX\ RfS^^^!)* 
WtcMSff-r ^ b *^T-§ ^ . 
[00 111 

{^mcr>mmmm) ^^wm^^-yry^i-imt 1, 
Ili(c^-r<. /L'/JL. m (a) {i*^Hfl{c//'//'^,-;t 

S!cst*ff(7jiEH[iT'.t> "9 , ism ( b ) it-tommmmx 

hh- m 1 (ciir.T , — 1 (i.^7-t y hv<^,t:: 

^^c7)ii5n V <7 ^:ymmcr)M.^.im.izm.m.^ix 
Rit^m^ $ ix/ciijjS^f^fis iiT , ^^mmL\,z-^ 

t^.^ixX\ii-h^ixhi:'Az^j:h. -Mm^Hi. y-f 

ijy. vm\,z^ ^mwL^ixfzmm.'&<n-wM^y-y^ 1 oi 

3>V<-:?^r-xgni 2t7!?'/itgBS;$ilTt^-S-.. ^SStls 

y-xi 0(c(i. RfijSfc^ix/cmjSS-Sfi-rSR*!:^- 

>'gi;i i//ffM$iiT >i^7:»R*i*->'gni i(ci$ 

<V\fm^%^ \ 1 atctl. Ri|;^->'g|Il IT-SfiL 
fz Riijfe $r ^ff-r ^ R fS^fflO/ N' -y f-S^ 1 6 1fin%<ry 

[0012] -/N'-y f-Sl^ 1 6(i, ]©ill}m#tti'.)^t!f=3rf5IJ 

7 n ymicnry^-rmm. 1 5 ±tc7* u >- 1- n°.^ - 
ybvxm^^ixxn'o . ry^&m^ \ sifiim^*r 

-X 1 0(C|l*$ii^C t {cj; D , VN".y^^^i 6*<R 
J<m&m% \ 1 ar^(CieM$il^J;3(C^§iiTV>.|.. 
vliT)^^, T>-r:>-«1Sl 'E'ifVmW^'^^l 1 atcil 
3SLTIl^$il&J:dlc. R^^jft'ffgC 1 1 ac^ffiJMtc 

(4T>'T^-f-««R 1 5 ^mm^ms:mmm-^ixx\^7£, . 

Z(r>mt^^zn-.,^m=r 1 e^iffiJeg^ii/cryT^t-SISl 
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sjitis^-x 1 0 csje-ri. z t ^zx ^ry^^mwi i 

5 mi« $ i'L I ... R JiJef i^l=gC 1 1 a 1^ ICieS $ ix^^v < 
[0013] -iXmrn^ 1 *^'B ST> x-^(C*3(t 

mms^t^ix^m-^izii. /< y^m^i6T^m^ixtz 
B smmm^fj^mmi&mmmzmx^ix?, x o tc'Sr-s. . 

( B s - 1 F ) iz^Wi^ixhtmz. 

mm^tix-}mmmi!)^(>iii:ti^ixhXoiz^j:h. m 

ti^ixtzBS- I Ffi^ti. |5l«i>--7';P?::frLTBS 

^1 1 a.cDmmimm^^-xioi,zw)Wi^ix^^ 

mir-;x.l3lzX0mm^ixXi3*). Z<DmzT>7-i- 

mmi Bizm^^ixfzy^v^m^i etmrnir-xi s 
t^m^mmmm^ixx^-^i . -ttgh-h. ^^-'^m=f-i 
etm^tr-xi 3cowmtcof^i<zryf^w^i 5t 
^^mt^irtE-t?>Xoiz^i>. z<r>m^. ryy-i-mm 
1 5cr,m^im<^ixx\^^^fzi!b, y^-yi-m^i 6 tm 
m-y-x 1 3m(r>m-^Ltzitmmmi:i&T^'^^z tti- 
zixizx'o. ^^-y^m^i e<7)mMmQ^m:h 

^mit-thzti)^T^^. m-^r. ^-^-yi-m^i eizx 

0 B sm^i:^m^^ X iz ixl. b smimmmii. 

s-^z-> z y fy'X-t^ 7-,x-j {c^-^> . 

[00 14] ttz, .'< v^^^l 6i;RFS1gl 7±(C 

m.tixfz-mm'^mu^t<7^mz\.±^m.'7 i >'*u n y 

y'=7 < > tLxm^^iXX\.^l>.. za)i9}'^, r<-y^m'r 

r-x 1 0 izmsk^ixfzmi^izii\,^xmm-^z}i 

±-tifz^tz, mc^Mi}-^!K< ^ixfzmm 1 2 a tmm 

ts^-X 1 0(cK(tr:.itTi.>.5>. RFS1S17 

izm.tixtzmmmms^mim x izmmr-x i o 

mco-ixmms^ i i±m^^ixxy^7^fzi<f>. .t) 

m^^T-mt^i>zti}''x^h. zcofzi^. miimir- 
X 1 0 comn^ i:m<-r^zt ti^x-t . 'hm^t ■ nmit 

[0015] mitt^-y-X lOiB S Ty-r-f-O— ;X*Si: 

1 ii7)^^i?.)[^g*.'|i,3 0mmt$n. eir*is**/h$ 

I' >nii:f>- >-S|! 1 1 <7)imc^.if^mm 2 O mm t^iX. 
P3IS*->-g|51 lc7);R${i^?,iOmmi:§ii^. tfz. 

Pimmnk's^i 1 a.<r>[^mimf!t,x'ii$>i>m^2 0mm 

S1S1 5*^ieM$ix^->. T>'^^:^»^S1 5t^^y-x 
1 3 M ® t cnr^<DiSm'>±v=) 1 m m — 2 . 5 mm t^iX 



!(4 ) 00 1 -1 68632 (P200 1-1 6S632A) < 

^ <. C C.) J; (C , *f6Bflc?>-<J:J!tltS 1 <?)«'fT# {± 2 0 

mmy.Ti: -f ^. C t t^X^ , 4 0 mmW&cm'ii^fJ^'Z' 

[0016] ±ieL.^c-<fcRltfl 1 tCfcftS Ty'r-hm 
mi 5cr>m^^m2 (a) (b ) (C^-r. tzfzL, 112 

( a. ) ary'ri-mu 1 5i7.i^a^^-r(it'^^) o , 112 
( b ) nTyT-tmu 1 5c'mmi:in-tmxh7^., mz. 

If^yaymt^ixtzTy'ri-mmi 5{iMfflS^t$ 
ii, 'l(^mmizm2 (a) f::^?^^ i-jfcRff^'N^yf-^^ 
il^t-N'-yf-S^^l 6Aii5R!c$i'LTl.>l.<, VN' y^^^i 6 
:<)»Jo{4R.F««Kl 7^^l6](tTXh U •yT^'f yt^ixfz 
*&^5-f V-l 6a*<3iEai$nTV^4. ^N' y^S^^ 1 6{i 

B&4 5 - fcj:i>'B&i 3 5" ^{aac-efi-fwswf^^ 1 

[ 0 0 1 7 1 i^t. Tyr-i-m^ 1 5<?)Jiffl(c{ir-X 

1 5 a*^iM$ixT 0 , C:c7)T-;:^a3 1 5 aliRff^ 

#^«=gi5i 1 acr>mm.izmt&Lxm.m,mzmm-^ix^. 

^rfc, T-;'xg|;i 5 atiRJ^iUI'IKl l aeOf^m<7m 

mjfmummmmzjfm^ixxii<o . r-x^i sa 
izim^mmzx;\^--^^-;i-^i 5 hij^^^mmftotx 
Ti^i.. ryy-^mui 5os®tc(i. 112 (b) tc^ 
■TidcRjg^ifS'g'SPi 1 a(r>f^m(r>mmmiiKbmm 

Jf^^OflJOi^C^gPl 5 d*«$ixTJoO, tJ]0fe#IH5 
1 5 dlii.^'Mir-xgn 1 5 cT&ifM^ixTi.^^. c:c^)r 
-Xgp 1 5 c (C(ia®(Cf^lj!t$ix/:^T--Xg|I 1 5 a ^ti 
^•ri-./L'*^<7XX/L— 7^-/1.^51 5 b^^-^itlS^t'oixTV* 

>i^.)T-xg|;i 5 c t,RJB2^^«=g|ii 1 ac;:mmiz 

mmixmm'^izmM^ix?^.. ^kto. -imnmi^B 
sryy-i-cD-ixmrnt ■t^m-^izn . r >'^•^«1s 
1 5cr)immmizi,x^i}'y'<-y^m'i'i 6er>mim7m 

m~9 mm 

[ 0 0 1 S ] tZTyX. ><~y^^^ 1 6 tj^m^^ y 1 
6 a i {S|il-TB±(c»MSiXl> -I t fJ^h . '^-y 
1 (><n^m^z%^'m.y^ y 1 6 a*-/'5*&mL^{tix(f'5r'^> 

Xti-flaW^t^tt-f yh--r>Xfii (f?iJx(f , 5 OQ) 
h ^ixh^n.'j A y 1 6 a J: Offiv W > t:-^-> j^.h'Sr 
!>. -eciT'. >y7-5-f > i:$iXTV^^i^m7-f >' 

1 6 a)^<ryi y\:-yy7.m.-^-^'^h'^-y^yym^^ 

i^my^y 1 6 aiztm^ztijmmx^^. zc^)X 0 

-y ^>'i?'^f5^*^«7-^ >' 1 6 a lCiS(t^ J; d (2 L 
:^cT>f->-aigl 5c7)fl|fig0y$:03tC^^-r. msiz^jki- 
•7 y f - >- ^^mm Q ^ y ^ >'^" X 1^ y'iz X^-^y^y 
;?'Srffli^TV^^. -r^i:)**. *&m^-f > 1 6 aO±g)It 
-y ^ >'j/07^c*^«^Q-fe >■ 3 >- 2 1 7!)^l5ft 'pix-C 
fcO, *&ffi!7>f >'l 6aiOTaJCi±V yf->':?^fflX^'r 

2 2*^lSttA.ix-C>r->'5.. 
[0019] ^iXio<7)V yf-> 



tm.^z. it^mj^A yt:-ry^.Zi,li^my i >1 6 a 

cT)^ y h°—yy7.^7. h 0 -y y'y ^yt^ tifz Q-b 9 
3>'2 H<zX'0'7-y^yy'LXv^i,, Z0:)Q-^9 b y 
2 1 <^M'&-^ yt'-yy.xz^ii. Zg=y (Zo • z^ ) 
J:$iL-C. Q-fe^i- 3 > 2 1 (CJ; 'M > t'-^">.7.v y 
^y^-t^Zt^^X'^^J:'jlz^j:l. -tKcioib. Q-t^^ 
V- 3 y 2 1 ^:)*#'tt -f >'f-r Ze 5r , y\z'~ 
r >-.Z Z 0 h fStt * >f >' t°- >-X Z p, i7.) ^M^l*) i: "Tix 

i^cOf'C^Jf ^<?)^;R^ A i: Ltim.l>Z^ |.!jn A/4 ( n 

[0 0 2o] tfz. ■7-yf->'i?-ffl^.^r2 2imm^^ 

72 20;K${i, -?-c7)f4atCi3{t-i.i;T^:J'>'XB!<;:Ji-i: 

^t^ixX. 'J T ^ >'Xfiic^-*ftT*>?^' § ix€. J: e» 

C:<7)J:dtC, v>y^>-^^fflX:5'y2 2T'Ji'Jr 

^ >'XfiSi:^i•S:-^^•t:'^ 'T i> -7 y ^>'^'' ^ h -i. c: i: ^K- 

=5rt3, V yf->i?'fflx^7'2 2(i;t-r>'X^7' 

hix7^tikm^^yie3jc<7)\m.t>m^j:^i:.oiZ^j:h. 
[ 0 0 2 1 3 J^(c. -<xmm 1 tcfc(t|,r> 

>-S^ ^ $ ixtz ry'r ^mi 1 5 (cii t , f 
HI 4 (c S^-r J; ') iC J§ff;5v N "/ ^ h $ il/^cv < -y -^^^ 2 6 

f '^)5St $ ixx t > -0. <. ^ ••/ ^m=f- 2 6 (i R F mw. 1 7 

l*]{tTI&m7-^ > 2 6 aZ/^JtiSixTl^^. .A°.y^^^ 
2 6 ti R (Ifeffl j; $ ill, >r i: A wi> , 7 >- 2 6 a 
*fL.TBS4 5" J5iL>: B&l 3 5" i: $^il^.*gffmi^MN'-y 
^mi- 2 6 ^.):^*H7] ') M >-AxX 'tix^'ixtimm=^ 2 7 
1fm^ixX^^^>; 

[00 22] tfz, ry^i-mWil ScrjmmizliT—x 

ail 5 a.-mm^ixxti'i , zc^r-x^i ssiimw} 
m-i&^^>i 1 ac?)mmizmiixmmmizmm^ixi,.. 
^j:t6. T-,7.gi3i saunmmm'e^'i i aOF*=iMc7:)aif 
Bffij-'K i: immBmznm $ ii-c ^ o . r-xai i 5 a 

2(b) izTjvrm^twimt^ix^. ^ix, mm^^) 

-I N" y ^ 2 6 i: 7 ^ >' 2 6 a i: O >' h°— ^ >',7v 
S-^Sr t !> v-y ^>'^'^S*^'*&1;!7^ > 2 6 atciStt/-, 
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